Retinoic acid negatively regulates neuropeptide Y expression in human neuroblastoma cells.
Retinoids are involved in the regulation of development and differentiation in many tissues, including the nervous system, where they have been associated with some neurotransmitter systems. In the present study, we evaluated the effects of all-trans retinoic acid (RA) on the biosynthesis and secretion of neuropeptide Y (NPY), a widely expressed neuroregulatory peptide. The SH-SY5Y human neuroblastoma cell line has been used as the in vitro model system. Treatment with 10 microM RA induced a marked decrease in NPY gene expression after as little as 3-6 h of incubation and resulted in its almost complete suppression at 12-24 h and after a 6-day differentiating treatment. The NPY content in cell extracts and the NPY secreted and accumulated in the culture medium were also reduced by exposure to 10 microM RA at 12 and 24 h and at 6 days. Moreover, RA treatment for 6 days, but not for 24 h, resulted in a marked stimulation of proNPY processing to mature NPY. The presence of negative retinoic acid-response elements in the human NPY promoter (up to -1078 bp) was excluded by a computer search. When SH-SY5Y cells were treated simultaneously with 20 nM TPA and 10 microM RA for 24 h, the marked stimulatory effect of TPA alone was completely suppressed. These observations suggest that the expression of NPY in SH-SY5Y human neuroblastoma cells is negatively regulated by RA at the level of gene expression, probably by mechanisms involving the interaction of activated RARs with transcription factors (such as AP-1).